This paper examines recent changes in the structure of Argentine exports and the implications for future growth. We find that the current export structure of Argentina is not conducive to future growth because it is dominated by "low-productivity" goods that tend to be exported by low-income countries. The productivity content of Argentine exports has increased recently although, as of 2004, these changes have been relatively minor. We identify products with characteristics similar to those currently exported by Argentina and which are more likely to foster growth because they would shift the structure of exports more the "efficiency frontier". Those products include chemicals and primary products with some degree of value added, including partly processed meat, fish and grains. If economic growth is to be fostered by developing new export products and by increasing the value added of existing exports, there will be a need for sector-specific analysis to address possible market failures. The analysis should focus on issues such as the provision of public goods needed for production (including infrastructure, but also complex intangibles such as sectorspecific legislation), possible impediments to effective coordination, sector-specific and economy wide externalities, or barriers to information. This last source of potential market failure is critical to a successful policy framework for exports and growth.
I. Introduction and Summary of Conclusions
In recent years, the performance of Argentine exports has been particularly strong. Argentina has benefited from positive terms of trade shocks in some sectors but higher export volumes have been the most important source of export growth (Figure 1 ). In 2005, merchandise exports reached about US$40 billion, which is more than 50 percent above the peak prior to 2002. This trend continued in 2006: as of September exports of goods had grown by 12.3 percent. 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 2 0 0 5 J a n -S e p 1 9 9 0 1 9 9 1 1 9 9 2 1 9 9 3 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 1 9 6 5 1 9 6 9 1 9 7 3 1 9 7 7 1 9 8 1 1 9 8 5 1 9 8 9 1 9 9 3 1 9 9 7 2 0 0 1 2 0 0 5
The improvement in export performance was accompanied by a drastic change in relative prices following upon the currency devaluation in 2002 which has significantly improved the competitiveness of Argentine exports overall. Aggregate export statistics show that the momentum of export performance has been sustained by manufactured goods which led exports growth in 2006 ( Figure 2 ).
Figure 2 Evolution of Exports by Sector
2006 export values are based on January-September annual exports growth. Source: Ministry of Economy and production, Argentina. 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 2 0 0 5 J a n -S e p 1 9 9 3 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 2 0 0 5 J a n -S e p Looking beyond aggregate trends, this paper examines changes in the structure of Argentine exports, and their potential impact on future growth. To that end, we apply the conceptual framework developed in Hausmann and Rodrik (2003) and Hausmann, Hwang and Rodrik (2006) (HHR). They define the "productivity frontier" of a country as the optimal composite of exports that would maximize prospective future growth. Countries that fall short of the productivity frontier have two basic channels through which they can grow. First, countries can grow by producing more of the same goods they have already been producing. Second, and more interestingly, countries can improve their growth prospects by developing new products that shift them closer to their productivity frontier. The analysis of HHR reveals that, if new products have a high productivity (i.e. they tend to be produced by countries with higher levels of income per capita) then the GDP of the country producing and exporting the new product eventually converges to that of the high income countries. Econometric analysis presented in this paper and in HHR show that productivity of exports is a statistically significant explanatory variable of GDP per capita growth, after controlling for initial GDP per capita, the human capital endowment and period-specific and country-specific dummies 1 .
Exports of Primary Products, Fuels and Energy
Market forces alone may not be sufficient to shift the structure of exports towards goods of higher productivity and thereby enhance growth prospects. Here, we mention some of the reasons why market forces alone may be insufficient and cite their main advocates. One reason is that the production of new goods would in many cases require product-specific public goods that are not always available. Even worse, the main provider of those goods, be it the public or the private sector may be unaware of the need for them. Examples of such goods are product or sector specific infrastructure as well as complex non-tangibles such as product-specific legislation. Failures of coordination may also prevent a new high-income product from developing (Morris and Shin 2000) . Product-specific services and labor or managerial skills may never develop if there is no demand for them in the economy. At the same time a lack of those same product-specific services, labor and managerial skills may forestall the development of new products that depend upon them. The need for industry-specific learning (Arrow 1962 , Bradhan 1970 ) may make it difficult to become a producer of new goods. Industry externalities (Jaffe, Trajtenberg and Henderson 1993) can make the introduction of new products path-dependent, possibly causing other failures of coordination. In other cases, a country may be "stuck" in a low-value-added equilibrium (Murphy, Schleiffer and Vishny 1989) . Some analysts have cited the so-called o-ring effect whereby a small failure in the complex succession of processes needed to produce and export a new good successfully, might cause the whole process to fail (Kremer 1993 and Kremer and Maskin 1994) . "Cost discovery" --the learning process by which an entrepreneur discovers from experience the true cost of producing a new product --may deter private sector investment in the development of new products (Hausmann and Rodrik 2003) . Moreover, static comparative advantages might not necessarily bring about the best results in terms of growth performance. For example, spillovers in learning can make international trade of a less-developed country to be detrimental to growth (Young 1991) . Furthermore, low-growth traps can result from static comparative advantages in sectors subject to lower endogenous growth rates (Matsuyama 1991) .
In the present paper, we quantify several indicators proposed in HHR to measure the level of income or productivity embedded in Argentine exports and then we compare them with actual GDP per capita. According to the HHR empirical analysis, countries with a high level of export productivity relative to their actual GDP tend to have higher growth rates. In other words, the income content of exports tends to be a good predictor of future growth. If the structure of Argentine exports is changing towards goods of higher productivity (either by exporting more of the relatively higher productivity goods already being exported or by exporting new high productivity goods) then, according to HHR, one could expect an increase in future economic growth.
In addition, we compute indicators ("distance" in HHR terminology) which measure the likelihood that new export products emerge. We apply the HHR analysis to Argentina and, for each product in the Argentine export basket, we measure the likelihood that new export products will appear given the density of the product space in which they are located. Thereby, we can identify goods currently exported by Argentina that can potentially develop into new products. Finally, in the last section we include an econometric analysis using cross country data aiming at testing the possible effect of export income on economic growth.
A detailed analysis of the structure of exports (4-digit, 1241 products) points to the following general conclusions:
• Exports in Argentina are highly concentrated. In 2004, the top ten products accounted for 57 percent of total exports and the top twenty accounted for 72 percent. Concentration has been increasing in recent years.
• As of 2004, the income content of Argentine exports was roughly the same as per capita GDP in PPP terms. According to the HHR analysis, this might suggest low expectations about future growth.
• However, the trend in the period [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] shows an improvement in growth prospects as can be inferred from the relation between the income content of exports and GDP per capita.
• Argentine exports include several high income industrial products, especially in such product groups as motor vehicles, chemicals, metals and pipes. However, high income exports are not limited to industrial products. They also include less-processed products and also primary products such as wheat, malt extract, frozen and filleted fish, and diary products, among others.
• About half of the "new" export products, that is, products that have shown the highest growth in export value in 2004 compared to the average level in 1994-1999, have a high income rating. Most of these high-income "new" products are complex industrial manufactured goods. However, the "new" products still represent a minor proportion of total exports. The 50 products with the highest growth rate in 2004 relative to the average of 1994-1999 represent only 1.2 percent of total exports. • On average, the chances of developing new export products (measured by distance) improved slightly from 1994-2004. A decreasing trend during the first part of the period gave way to an increasing trend since 2000.
• Moreover, the average "distance" has been reduced for both high and low income export products (defined as upscale and downscale products respectively in HHR) through the 1994-2004 period.
• On the other hand, the average product income (ranked by the total value of the product exported) for upscale products has increased while that for the downscale products has decreased. Hence the range of ranked product income was wider in 2004 compared to 1994. In other words, there are more upscale goods with higher product income but also more downscale goods with lower product income.
• With respect to exports by sector, average product income has increased in most sectors while average "distance" has declined through 1994-2004. According to HHR, that suggests that the prospects for future growth have improved on average for most sectors in the economy.
• Given the current structure of Argentine exports, the products which have the best prospects in terms of their income content and the prospective costs of developing new products with similar characteristics include chemical products and primary products with some degree of value added, including partly processed meat, fish and grains.
• A variety of chemical products, some machinery and tools (printing machinery, auto parts, drawing machines, specialized tools) and optical goods (lenses, micro-optical) appear to have good prospects in terms of generating growth in the future given their high income content. Efforts should focus on removing obstacles that constrain their production. However, it seems less likely that these goods will lead to new products with similar characteristics.
• Primary products and minerals with little or no processing offer less promising growth prospects given their low income content. However, they may lead to new export products that have similar requirements with respect to physical and human capital, sector-specific financial facilities, institutional or regulatory requirements, infrastructure, supply chain characteristics and customer service etc.
II. Data
The dataset used in this paper is drawn from two different sources. The first one, used for most part of the analysis, is drawn from the Harmonized System (HS) of the United Nations Commodity Trade Statistics Database (COMTRADE) obtained through the WITS platform. Under the HS classification there are 1241 products at the 4-digit level and 97 sectors at the 2-digit level. For purposes of consistency the analysis was confined to countries that reported information for every year between 1994 and 2004 2 and for which data on GDP per capita were available from the World Development Indicators. This left us with 73 countries representing around 50 percent of total trade. For Argentina, the export value in the sample accounts for about 99.9 percent of total exports in every year.
The second dataset, used only for the econometric analysis, is drawn from the World Trade Flows dataset (Feenstra et al. 2005) . This dataset comprises country-level trade flows under the 4-digit Standard International Trade Classification (SITC rev. 2) for the period 1962-2000. In this case as well, we restricted the sample to 91 countries that had information for every year between 1962 and 2000.
Given these restrictions on the samples, some of the calculations presented here may differ slightly from others which cover all countries. However, the difference is minor and a consistent sample of countries for every year avoids errors that may result from differences in country reporting from year to year. Most importantly, we avoid biases resulting from the fact that nonreporting countries are more likely to be low income countries. That same fact might possibly lead us to over-estimate the indices we present here, but it would not affect changes over time.
The sample used in the first part of this paper differs from the one used in Hausmann and Kingler (2006) . They use a longer sample drawn from Feenstra et al (2005) for the first part of the period and from COMTRADE for the last part (2000) (2001) (2002) (2003) (2004) . The two series are merged using observations from 2000 common to both series. Hence, their sample includes more countries and is scaled to match the levels in the first part of the sample, which explains some differences with our estimates.
III. Composition of Argentine Exports
We start by providing some stylized facts about the structure of Argentina's exports, both at the sector level and at the more disaggregated product level (4-digit code). Table 1 below shows the value of trade in 2004 for the 17 top 2-digits sectors, which make up 80 percent of total Argentine exports. There is a relatively high level of concentration of exports. The two top sectors alone (mineral fuels and oils and residues, and waste from the food industry) account for 27 percent of the total. When we expand the coverage to the top 5 sectors, exactly half of the value of exports has been accounted for. 
Sector Name Code
What is interesting about this breakdown is that, for the largest sector, mineral fuels and oils, Argentina is not a particularly large player in the world market according to 2004 data. Indeed, it only accounts for 0.8 percent of the total global exports, compared with Russia, Canada, Norway and Venezuela, each of which have on average more than 8 percent of the market. In contrast, Argentina is the world leader in some other sectors, and in many of them it constitutes the largest exporter. For instance, Argentine exports account for more than 13 percent of total world exports in residues from the food industry, for 15 percent in animal fats and for 6 percent in cereals.
The majority of these top sectors comprise commodities and primary products, although there may be a manufacturing component in such sectors as 27, 23, 15, 10, 12 , and 02 in Table 1 , which together account for more than 50 percent of total exports. In fact, a significant portion of exports are derived from petroleum products, soy bean and its derivatives, cereals and bovine meat. The largest industrial manufacturing sector is vehicles, which accounts for around 6 percent of total exports, followed by plastics, with almost 3 percent of exports, and nuclear reactors and their components, with 2.2 percent of total exports.
From the more disaggregated data of Table 2 , we can see that oil cake and other solid residues were the largest export of Argentina in 2004, accounting for more than 10 percent of exports with a total value of US$3.6 billion. However, it is interesting to note that this product is the only one of the top 50 export products belonging to this sector. This product by itself accounts for 93 percent of the exports within its own 2-digit category. The second and fifth products by rank are obviously closely related, although belonging to different groups. Again, the majority of export products are agricultural and commodity based, although automobiles, trucks and tubes and pipes account for 5 percent of total exports. We return to the analysis of these industrial products in a subsequent section below. 
IV. Concentration Analysis
Figure 3 below presents a simple measure of concentration --the total share of exports for the top 10 and top 20 products over a 10 year period. It can be observed that the level of concentration has been high through the period, and has increased over the last five years. In 1994 the top 10 products accounted for 39 percent of total exports while the top 20 accounted for 54 percent of total exports. In 2004, the proportions increased to 57 and 72 percent respectively. In order to measure more accurately the degree of concentration of the Argentine exports, Figure 4 presents the Herfindahl-Hirschman Index (HHI) of concentration for each year between 1993 and 2004. The HHI is simply the sum of the squares of the shares of each product, and it ranges from 0 to 10,000 (if the shares are expressed as a percent) with higher values representing a higher concentration. Figure 4 presents the index for export groups at a 4 digit level. Since it covers 1241 product groups the absolute numerical scale of the index is very low. 
HH Index
Both graphs above show essentially the same pattern. Between 1994 and 1995 there was a reduction in the level of concentration, but it increased in 1996 and again in 2000. After that there was an upward trend which peaked in 2003 at the highest level in the last 11 years. Although there was a slight reduction in 2004, the HH Index was still higher than in previous years.
One reason for the increased the level of concentration during the last couple of years could be an increase in the relative importance of sectors that are themselves highly concentrated. Alternatively, the internal concentration within all categories may have increased, while the relative weights of the sectors have remained roughly constant. In order to test these alternative hypotheses, we calculate the within-sector HHI for each of the most important sectors in each of the years 1999, 2003 and 2004 . The results are presented in Table 3 . The results show that the degree of concentration increased in the vast majority of sectors during 2003 and 2004 compared with 1999, when overall concentration was relatively low. The only major exception is mineral fuels, where concentration decreased significantly during the last few years. The results confirm that increased concentration within sectors account for the rise in overall concentration rather than changes in the relative shares of exports.
V. The productivity level of Argentina's Exports
Following the methodology developed in HHR, the "productivity" of each product group is defined as a weighted average of the per capita GDPs of countries that export the product. Figure 5 below shows GDP per capita and export income in 2004 for all countries in the sample. As can be observed in the graph, there is a positive and strong correlation between export income and GDP per capita. The relationship does not seem to be linear but it has a shape of half a U. Furthermore, there are some interesting and important "outliers" which support the argument that high-growth countries tend to have export incomes that are larger than their GDP per capita which, in turn, suggests that these values tend to converge over time. For example, the export income for China in 2004 was $16,967 compared to a PPP-adjusted GDP per capita of only $5,419. Similarly, in 2004 India had an export income equivalent to 4.7 times its GDP per capita ($13,550 and $2,907 respectively). 
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The export income for Argentina in 2004 was US$12,440.40 compared to a GDP per capita of US$ 12,225.00. Hence Argentina is in the group of countries which have an export income almost equal to their GDP per capita. This would indicate, following the argument of HHR, that the prospects for future growth in Argentina are not as good as some other countries. Furthermore, Argentina has an export income that is lower than that of countries with a similar level of GDP, such as Lithuania and Poland (see Figure 6 below). On the other hand, some countries that have a level of export income similar to that of Argentina have lower levels of GDP per capita. This applies to Tunisia, Colombia, Venezuela and El Salvador, among others. The conclusion would appear to be that Argentine exports are not particularly productive which, according to HHR, might imply lower growth prospects. 
VI. Recent Changes in the Productivity of Argentine Exports
In this section we examine trends in Argentine export income during the last few years and analyze in more detail the productivity of the top Argentine exports. Figure 7 below plots Argentine export income, GDP per capita and their ratio for the period 1994-2004. During the 1990s the ratio was below one (i.e. export income was lower than GDP per capita) but for the last five years of the sample it was above one. Nevertheless, the main fact revealed by the graph is that Argentine export income has been very close to GDP per capita in the last 11 years. That may be undermining prospects for economic growth 3 . Next, we focus on a more detailed study of productivity by identifying the top 50 Argentine exports (Table 4 ) and the products that have experienced rapid growth in 2004 (Table 5 ). The assumption behind this analysis is that a country should be able to achieve higher export incomes either by exporting more of the high productivity products it is already exporting (and in which it is likely to have a comparative advantage), or by exporting new products in sectors that have higher productivity.
Columns 3 to 5 of Table 4 present the top 50 export products in 2004 for Argentina, their trade export value deflated at 2000 prices using the export price index, their share of total exports and their product income 4 . A number of product groups are highlighted. They represent products with a product income above the mean value for Argentina in 2004. The mean (US$16,548,) roughly corresponds to China's export income for that year and is well above the value of Argentina's export income. There are 15 products among the top 50 in this category which together account for 16 percent of total exports. The export products with the highest product income value for Argentina are unwrought aluminum, medicaments, malt extract, motor cars, parts and accessories of motor vehicles, cyclic hydrocarbons and polyethers. Together they account for 6.8 percent of total exports. Not all of the 15 high income products are from the same group; on the contrary there is one from each sector, with the exception of the products from group 87, related to the automobile industry, that together account for 5.5 percent of total exports. Figures 8 and 9 below show real exports and product income for the top 10 exports. The general trend is upwards especially after the year 2000. Product income seems to be increasing for some products and is somewhat flat for others. Notice that, as shown in Figure 9 , there is only one product with product income higher than the 2004 mean throughout the period; all others have product income smaller than the Argentine export income. In the following figures we show the performance of high-productivity goods among the top 125 Argentine exports, which account for 20.88 percent of total exports, in terms of their trade value, their export share, their product income and "distance". The first graphs in figures 10 to 12, show high-productivity products from the top 25 Argentine exports. The second graphs show highproductivity products from the top 50 that were not already included in the previous graph.
Subsequent graphs follow a similar sequence. In Figure 10 one can observe that the real export value of high productivity goods grows steadily over the period with few exceptions. Also, looking at Figure 11 , one observes that the shares of the products have tended to converge in each graph except for the top 25 products. That indicates that, none of the most high-productivity products, are increasing as a share of total exports. In terms of product income, depicted in Figure 12 , there has been an increasing trend with very few exceptions. Finally, we explore the extent to which products that experienced high growth in 2004 have high levels of productivity. In order to identify "new" exports, we rank products according to the growth of their export value in 2004 in relation to the average value between 1994 and 1999. We chose this period of reference to exclude the effects of the recent Argentine crisis. Some "new" export products had not even been exported before 2000 resulting in high growth rates. Most of the "new" export products constitute a very low share of total exports. Altogether they sum to only 1.2 percent of total exports in 2004. The ranking of the top 50 high-growth products is presented in Table 4 . The products belong to a variety of sectors, although there is some small degree of concentration in groups such as edible fruits and nuts, ores, natural or cultured pearls, precious stones, iron and steel, lead, inorganic chemicals, compounds of precious metals, wood and articles of wood, and nuclear reactors, boilers, and related machinery. Also, it is important to point out that half of the products in the list have high productivity levels as it is shown by the groups highlighted in Table 5 . Not surprisingly, most of these products reflect a higher level of industrial manufacturing. Figures 13 and 14 summarize the findings of this section. They show the export value and product income in 2004 for Argentina weighted by export shares. Products are ranked according to high and low productivity for the top 50 larger exports and for the top 50 "new" exports. In Figure  13 we observe that the export value of the low productivity goods is, on average, double the value of the high productivity goods. Specifically, it is 2.5 times higher for the top 50 and 2 times higher for the "new" exports respectively. Also, notice that the value of the top 50 exports is 40 and 32 times higher than the value of "new" exports for both the low and high productivity categories respectively. In terms of product income, in Figure 14 shows that the low productivity goods have a product income 49 smaller than the high productivity goods in the case of the top 50 products. For the "new" exports, low productivity goods have a product income 44 smaller than the high productivity goods. Interestingly, when comparing these two rankings, there is not much of a difference within the productivity groups. That is, the ratio of the top 50 exports to the "new" exports is 0.87 for the low productivity goods and 0.95 for the high productivity goods. 
VII. Proximity of goods to the Argentine Export Basket
In this section we construct a measure of "distance" of each Argentine product with respect to the world export basket. This measure is important because, as the HHR model argues, firms are more likely to move to new products if the "distance" is low. Knowing what goods are close to the export basket and which of those ones have high productivity might be important in terms of assessing growth prospects. Following Hausmann and Klinger (2006) , "distance" is estimated as shown below.
As shown in the formula above, the density measure for country c is calculated as the summation of the pairwise proximity ( ij ϕ ) of each product that has revealed comparative advantage (RCA) in that country relative to the summation of the pairwise proximity of all products in the world market. This pairwise proximity is estimated as the minimum of the conditional probability of a product i having revealed comparative advantage given that product j has too, as can be seen in the formulae below. 
RCA
The intuition behind the density measure is that it reflects the degree in which a good exported by Argentina is in close proximity to the world's export basket, making it easier for firms to adopt new products and export them. Hence, under this framework, the probability of exporting a good in the future depends on how close is a good to the current country's export basket.
In Figure 15 we plot the average distance for Argentine export products where the dotted lines indicate the standard deviation. As can be observed, the average shows a decreasing trend over the period, although during 2000-03 presented a notorious increase that was reverted in 2004.
Figure 15
Average Distance Measure for Argentina Log of Inverse Density Figure 16 shows how "distance" has changed for the top 10 export products. As can be observed, it is generally flat although with a slight downward trend over the period. Also, notice that the mean distance for these 10 products is around 1.4, except for soy beans which is around 1.1. Finally, notice that the distance of petroleum gases shows a sharp decrease in the late nineties, reflecting a possible "catching up". In Figure 17 , we present "distance" for the high-productivity goods analyzed in the previous section. As can be observed in the graphs, the distance to the Argentine export basket seems to have been stable during the entire period for most products. However, when looking more carefully it seems that, for many products, distance was decreasing until year 2000 and then increasing again for some, (although not reaching the high levels observed in the early nineties) and remaining flat for others for the rest of the period. In general, a decreasing trend means that relatively higher productivity goods are getting slightly closer to the Argentine export basket.
Figure 17
Top Argentine Exports: High ProductivityProducts, Distance (log inverse density) When comparing the distance of high-productivity and low-productivity Argentine exports it is clear that those with low productivity are closer to the world export basket. Specifically, low productivity goods have a distance that is 19 and 15 percent smaller than the high productivity goods for both the top 50 exports and the "new" exports, as shown in Figure 18 . On the other hand, when comparing the two rankings, one finds that the top 50 products are, as expected, closer to the Argentine exports basket than the "new" products, although not by much. The ratios are 0.89 and 0.94 for the low and high productivity goods respectively. Regarding the relationship between RCA and product income, observe in Table 4 that Argentina does not have revealed comparative advantage for many of the high-productivity goods. For products where Argentina has a RCA the product income is generally low. However, notice that it has a considerable RCA for wheat, aluminum, fish, tubes and pipes all of which are of high productivity.
Furthermore, in Figure 19 , we present the weighted average of RCA separately for the top ranked 50 and for the top ranked "new" exports, both grouped according to high and low productivity. As can be observed, Argentina has on average five times more revealed comparative advantage for the low productivity goods within its top 50 exports. It is important to notice though, that for the top 50 high productivity exports the weighted average RCA is greater than unity which means that Argentina is not without some comparative advantage in these products too.
In contrast, when looking at the "new" exports, the high productivity goods have a level of RCA twice that of the low productivity products. Actually, the level is very close to that of the top 50 high productivity goods. Conversely, the RCA level of the low productivity "new" exports is one-tenth of that of the low productivity top 50 exports. 
VIII. Productivity-Proximity Tradeoff and the Efficient Frontier
As discussed in HHR, there is a tradeoff between product income and distance. Countries are more likely to produce and export goods that are close to what they already produce but those products might not be of high value. There is a choice between producing the goods that are close to the production frontier but with lower product value, and producing high product value goods that are further away from the production frontier. Hence, there is a tradeoff between exporting goods that are relatively "easy" for the country to export even though they have less impact on economic growth, or producing and exporting goods that will induce greater economic growth but are more "difficult" to produce. However, HHR also argue that there is an efficiency frontier where some goods are close to the export basket but still show high product income. In the subsequent analysis we apply these concepts to the Argentine case and look at the particular goods that could reflect the tradeoff as well as those close to the efficiency frontier.
In order to illustrate this tradeoff, in Figure 20 we plot the product income of each product exported by Argentina minus the corresponding Argentine export income against their distance to the world export basket for 2004. The idea behind subtracting export income from the product income of each product is to give a sense of the attractiveness of each good with respect to the trade-weighted average product currently exported. For example, the greater this difference the more attractive is the product and the smaller the difference the less attractive it is. Using HHR terminology, we will apply the term "upscale products" those whose difference is positive and "downscale products" those whose difference is negative. In Figure 20 above, there is a clear positive relationship between the two variables reflecting the tradeoff between product income and distance. That is, there are many products very close to the world export basket but whose product income is very low, and there are many others away from the world export basket but whose product income is very high. However, notice that there are some products, (inside the oval), that are close to the export basket and whose product income is quite high. These are the products at the efficiency frontier. Examples of these three categories are presented in the table below. The upscale products which are far away from the world export basket are mainly chemical products, metals and related products, machinery and other high-tech products, so these are either valuable in their own right or they are industrial goods. On the other hand, the downscale products that are very close to the world export basket are mainly animal and vegetable products, prepared food, textiles and minerals. Finally, observe that products at the efficiency frontier are chemical and plastic products but also animal and vegetable products, prepared food, textiles and minerals. Therefore, interestingly, there is an important similarity between these two categories that might be exploited to enhance economic growth.
Furthermore, it is important to mention that some of the products at the efficiency frontier are not industrial goods but primary goods, contradicting the so-called "primary products curse".
What is important for economic growth is the product income of the goods in the export basket regardless of the sector or industry to which they belong.
In Figure 21 below, we present the same graph as in Figure 20 for every year from 1994 to 2004. As can be observed, the average distance in 1994 for the upscale products is 2.05 while for 2004 it is 1.87. For the downscale products the average distance is relatively lower being 1.79 for 1994 and 1.65 for 2004. So, it seems that on average, both there are both upscale and downscale products close to the Argentine export basket.
On the other hand, the average product income (weighted by export income) for the upscale products was $4.948 in 1994 and $6.524 in 2004 while for the downscale products these values are $-2.862 and $-3.486 respectively. These numbers mean that the range of weighted product income widened in 2004 compared to 1994. That is, there are more upscale goods with higher product income but also downscale goods with lower product income. Also, it can be observed from Figure 22 that there a general trend across sectors whereby the distance has been reduced and the product income has increased. In this graph, the rightmost point for all series corresponds to year 1994, the middle one to year 1998, and the leftmost point to year 2004. 
IX. Effect of Export Income on Growth: Econometric Analysis
In this section we examine in more detail the relationship between economic growth and export income. Specifically, we estimate the effect of EXPY on growth of GDP per capita applying different econometric techniques at the cross-section and panel level. For the former we use the measures calculated using the COMTRADE dataset and for the latter we calculate PRODY and EXPY using the World Trade Flows dataset (Feenstra et al. 2005 ) described in Section II.
Cross-national Analysis
All specifications include the initial level of GDP per capita and EXPY in logs as covariates. Additionally, we include in some specifications the log of average number of years of secondary school attained as proxy for human capital 5 , the Rule of Law Index as proxy for institutional quality, the log of domestic credit as percentage of GDP as proxy for financial depth, and an index of export diversification 6. Table 7 shows OLS and Instrumental Variables estimates. As can be observed from the OLS estimates presented in columns (1) to (5), EXPY has a significantly positive effect on growth that is robust to the inclusion of other covariates. However, notice that the magnitude of the effect varies between 0.035 and 0.043, being invariant only to the inclusion of the Rule of Law Index. Regarding the effect of other covariates on growth, the initial level of GDP per capita is always negative and significant. The human capital variable and the Rule of Law Index have a robust positive and significant effect on growth as expected. Domestic credit and export diversification are insignificant in all specifications 7 .
The last five columns of Table 7 show IV estimates where log of population and log of land area were used as instruments 8 . We choose these instruments following HHR (2006) who argue that specializations patterns depend on idiosyncratic elements and fundamentals like human capital and labor force size. HHR base their excludability restriction in the fact that there has not been found yet any empirical evidence of scale effects in growth models 9 , then arguing that population size and land area, as proxies of country size, are plausible instruments for EXPY 10 .
By looking at the IV estimations in Table 7 one can observe that, as is generally the case, the standard errors are much bigger (almost double) compared to the OLS estimations, although the EXPY point estimates are relatively close to the previous estimates. Notice, however, that the effects of the other covariates continue to be robust (except for GDP per capita in some specifications). The specification tests presented at the bottom of the table are useful to shed light on understanding these results. The overidentification test fails in practically all cases. Moreover, the identification tests are rejected at only 5 and 10 percent of significance level. Suspecting weak instruments problem we run the Stock-Wright S-statistic to do weak-instrument-robust inference and find that EXPY is significant at 5 and 10 percent level in most cases 11 .
Given that the EXPY might affect growth differently depending on the level of income of the economies we run two sets of experiments. First, as shown in Table 8 , we run the same specifications as before but excluding from the sample high-income economies according to The World Bank classification. The OLS estimates on the restricted sample are very similar to the ones encountered in Table 7 . Yet, the coefficients of EXPY are smaller in some specifications. Also, the estimates are in general less precise, possibly due to the smaller sample size. On the other hand, 6 The diversification index is defined as 1-Herfindahl Index following Hwang (2006) . The source for GDP per capita and domestic credit as percentage of GDP is the Penn World Tables. For the average years of schooling we used the Barro-Lee dataset. See Lee (1994,2000) 7 Credit is significant only when schooling is not included. Other specifications and test are available upon request from the authors. 8 These variables were extracted from the Penn World Tables. 9 For this purpose HRR cite Rose, Andrew K. "Size Really Doesn't Matter: In Search for a National Scale Effect", NBER Working Paper No. 12191, April 2006. 10 HHR show a regression showing the correlation between EXPY and the instrument set and find land area and population to be significant. In our estimations, though, land is only slightly significant in the first stage of the specification presented in column (6). We run a test for the redundancy of this variable and fail to reject it in all specifications. Also, we run the IV regressions excluding land from the instrument set and got very similar results, except that the point estimates of both EXPY and GDP per capita were very small and the latter was no longer significant. 11 We obtained the same results when running the Anderson-Rubin test with the exception of column (6) in Table 10 , which rejects the null at 1% of significance level.
observe that the IV estimates of EXPY are now significant and higher than those of the OLS estimates. Looking at the bottom of Table 8 , the under and weak identification tests are rejected. But, just as in the full sample case, the overidentification tests are rejected which again casts doubts on the instrument set.
Second, to overcome the small sample problem and have a better insight on the effect of EXPY on growth for different income-level economies we include dummies indicating the type of economy and these interacted with EXPY. The coefficients of the interactions tell us the specific effect of EXPY on growth given the economy's level of income relative to high-income economies. The results of these estimations are shown in Table 9 . In the OLS estimations, the biggest and most significant positive effect of EXPY is on growth in lower-middle-income economies, followed by the effect in lower-income economies. The point estimates for the lower-income economies are actually half the ones of the lower-middle-income economies, after controlling for institutional quality, financial depth and export diversification. The effect of EXPY on growth in upper-middleincome economies appears to be insignificant.
In columns (6) to (10) of Table 9 we present the IV estimates for this exercise. The estimates are far more imprecise and in most cases they have increase dramatically. Looking at the specification test, in one hand, we cannot reject the null hypothesis of weak identification and, in the other hand, we reject the overidentification test. Finally, the weak-instrument-robust inference tells us that EXPY is significant at 5 and 10 percent level.
Panel Level Analysis
In view of the fact that the relationship between EXPY and growth is more likely to be one of long term and aiming at obtaining more efficient and consistent estimates, we present in what follows estimation results using panel data. We construct 5-year, 8-year and 10-year panels spanning from 1962 to 2000 using Feenstra et al. (2005) . In the next set of tables we present results of OLS, IV, OLS-Fixed Effects and GMM estimations for the full sample as well as for the sample excluding high-income countries. All estimations include human capital and initial GDP per capita as additional covariates. The OLS estimates although informative, are likely to be biased since they do not take into account the potential endogeneity of EXPY nor the unobserved time-invariant country characteristics that might affect growth. We can correct the first problem by making use of IV estimators (2SLS) where the same variables as in the cross-section analysis would serve to instrument EXPY. But by only using this technique, however, we do not solve the problem of unobserved time-invariant characteristics. On the other hand, we can estimate a Fixed Effects model to correct for the second problem but we still need to correct for the potential endogeneity of EXPY. Also, we cannot estimate an IV model with fixed effects using the variables employed earlier as instruments since these are practically time invariant and therefore they get differenced out under this estimation approach. Given that finding more suitable instruments represents an extremely difficult task, we apply the System-GMM technique suggested originally in Arellano and Bover (1995) and fully developed in Blundell and Bond (1998) . The advantage of this technique, designed to estimate dynamic panel data models, is that addresses both problems. It consists of setting a system of equations in differences and in levels and using lagged levels and the first lag of the first-differences of the endogenous variables as instruments in these equations respectively in addition to allowing for fixed effects. This approach has become very popular in growth-related empirical work, examples are Caselli (1996) , Levine et al (2000) , Loayza et al (2004) , HHR(2006) , among others. Table 10 presents the results of the different estimation methods. As can be observed, the effect of EXPY on growth is positive and significant in the OLS estimation and very similar to the cross-section estimates. The IV estimate is significant in this case although twice the size of the OLS estimate. Here once again, the Hansen J-statistic test for overidentification is rejected which casts doubts on the specification of the model. The FE estimate of EXPY is considerably smaller and insignificant.
In the next columns of Table 10 we present five different specifications using System-GMM techniques which treat all covariates as potentially endogenous and include their lags and firstdifferences as well as the log of population and land area as instruments 12 . Column (4) includes lags of second and higher order of the variables in levels in the instrument set, additional to the firstdifference and other mentioned instruments. The resulting point estimates of EXPY are within the range of the cross-section analysis, 0.041. Nonetheless, the crucial assumption of non-second-order serial correlation of the residuals is violated invalidating the use of second period lags in the instrument set 13 . Moreover, by looking at other test not reported in the tables, the model seems to be saturated by the large number of instruments. In columns (5) and (6) we present results using lags of third and higher order and fourth and higher order, respectively. In both cases, the models fail to reject the test of lack of second-order serial correlation of the residuals in the first-difference residuals validating the use of these lags as instruments. The point estimates of EXPY in these specifications are higher than in the previous case: 0.046 and 0.051 respectively.
In order to avoid saturation of the model, several authors have proposed the use of a collapsed version of the original instrument set 14 . The estimations in column (7) and (8) of Table 10 incorporate this modification. The EXPY estimates are very close to the ones obtained before, but in both cases the overidentification test is rejected. Moreover, in column (7) the AR(2) is rejected, just as expected given the results from column (4). Table 11 presents the same estimations as Table 10 but excluding from the sample the highincome economies. In general the results are similar to those of the full sample analysis, although somewhat mixed in terms of the magnitude. In the case of the FE estimation, the coefficient of EXPY increases to 0.026 and becomes significant at 10 percent. In Table 12 we present the estimations for the 8-year and 10-year panel for the full sample and in Table 13 for the restricted sample. By and large, the results are very similar to those of the 5-year panel. In the GMM estimations, there is no evidence of second-order autocorrelation of the residuals in first difference validating the use of lags of second order as instruments. 12 The results presented here are two-step estimates. The one-step estimates are very similar and we do not include them to preserve space. 13 For the lags of the endogenous variables to be valid instruments they need to be uncorrelated with the residuals in first differences. In order for these ortogonality conditions to hold, it is assumed that the residuals are serially uncorrelated and the initial conditions are predetermined. In cases where the former condition is not satisfied but rather the residuals follow a MA(q) process, with q≥1, only the lags of order 2+q and further of the endogenous variables are valid instruments. 14 In a collapsed instrument set the moment conditions are applied such that each of them correspond to all available periods instead of each moment condition corresponding to a particular time period as is originally the case. Hence, by collapsing the instrument matrix we make the number of moment conditions independent of the number of time periods whereas in the original case the number of moment conditions increases more than proportionally with the number of time periods. Loayza et al (2002) , Beck and Levine (2004), Carkovic and Levine (2005) and Roodman (2006) use this approach.
Discussion and comparison with HHR's results:
In the econometric analysis presented above we follow closely HHR (2006) . In this subsection we compare our results to those in HHR and mention some differences in the assumptions made. In the cross-section analysis, HHR construct EXPY by using the average of PRODY for 1999-2001 while we use the current PRODY for every year. Additionally, HHR uses the COMTRADE database for the periods 1992-2003 and 1994-2003 whereas we use the same data source from the period 1994-2004. In terms of the specifications our estimates include additional covariates such as domestic credit as percentage of GDP, an export diversification index, and in some of them we also include type-of-economy dummies. HHR discuss briefly, though, the inclusion of some variables as robustness checks and mention not finding major changes in their results. Also, they present separate panel estimates for different subgroups of countries according to their income level.
Our OLS estimations are similar to those of HHR however somewhat stronger in terms of both magnitude and significance. In the IV estimations we do not find any significant effect and given the specification tests we find the model behaves rather poorly. HHR, although having very similar specification tests, find EXPY to have a significant and bigger effect than in their OLS estimates. Finally, in contrast with HHR we find that human capital and the Rule of Law index are significantly positive and robust to all specifications. It is most likely that these small differences in results are due to the different approaches employed in constructing EXPY.
For the panel regressions both papers use the World Trade Flows database and we find that the estimations results are very similar. In the GMM estimations for example, in the 5-yr panel we find that point estimates are between 0.046 and 0.051 compared to 0.0446 in HHR and in the 10-year panel the estimates are the same 0.044, although, in both panels our estimates are more precise. In regards to the different effects of EXPY on growth according to the economies' income level, we find the effects to be important for both the lower-income and lower-middle economies, although much stronger for the latter. We do not find any effect for the upper-middle economies. HHR in their corresponding exercise get very similar results although finding some effect for the uppermiddle income economies when using IV techniques.
To summarize, the econometric analysis presented here and in the HHR (2006) paper constitute evidence of EXPY having a robust positive effect on growth. The magnitude of the effect, however, depends very much on the specifications and estimation methods employed. As discussed above, in the cross-section analysis the OLS point estimates go from 0.035 in our estimates to 0.047 in HHR estimates. While in the panel estimations the EXPY coefficient goes from 0.034 using OLS to 0.046 using System-GMM. The corresponding numbers in HHR are 0.029 and 0.045 respectively. Furthermore, the effect of EXPY seems to be stronger for lower-middleincome economies and somewhat important for the lower-income economies. These results however, should be taken with caution due to the fact that our sample is restricted to countries reporting information in every year which decreases the representation of lower-income economies in the sample 15 . 15 In our cross-section sample the lower-income economies account for only 7% of the sample, while the lower-middle and upper middle account for 25% each, and the high-income economies for the remaining 44%. In the panel regressions the distribution is rather different, the lower-income economies account for 20%, the lower-middle for 30%, the upper-middle for 18% and the high-income economies for 32%. The HHR panel sample seems to have a similar distribution, although with similar participation of the upper-income and high-income economies (around 25%). R o b u s t s t a n d a r d e r r o r s i n p a r e n t h e s e s * significant at 10%; ** significant at 5%; *** significant at 1% Instruments for IV regressions: log of population 1994 and log of land area R o b u s t s t a n d a r d e r r o r s i n p a r e n t h e s e s * significant at 10%; ** significant at 5%; *** significant at 1% Instruments for IV regressions: log of population 1994 and log of land area Robust standard errors in parentheses * significant at 10%; ** significant at 5%; * * * s i g n i f i c a n t a t 1 % Instruments for IV regressions: log of population 1994 and log of land area R o b u s t s t a n d a r d e r r o r s i n p a r e n t h e s e s * significant at 10%; ** significant at 5%; *** significant at 1% All equations include period dummies. IV regressions use log population and log land area as instruments. FE regressions include dummies for countries. GMM is Blundell-Bond System GMM estimator using lagged growth rates and levels as instruments as well as log population and log land area. R o b u s t s t a n d a r d e r r o r s i n p a r e n t h e s e s * significant at 10%; ** significant at 5%; *** significant at 1% All equations include period dummies. IV regressions use log population and log land area as instruments. FE regressions include dummies for countries. GMM is Blundell-Bond System GMM estimator using lagged growth rates and levels as instruments as well as log population and log land area. R o b u s t s t a n d a r d e r r o r s i n p a r e n t h e s e s * significant at 10%; ** significant at 5%; *** significant at 1% All equations include period dummies. IV regressions use log population and log land area as instruments. FE regressions include dummies for countries. GMM is Blundell-Bond System GMM estimator using lagged growth rates and levels as instruments as well as log population and log land area. R o b u s t s t a n d a r d e r r o r s i n p a r e n t h e s e s * significant at 10%; ** significant at 5%; *** significant at 1% All equations include period dummies. IV regressions use log population and log land area as instruments. FE regressions include dummies for countries. GMM is Blundell-Bond System GMM estimator using lagged growth rates and levels as instruments as well as log population and log land area.
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X. Conclusions
The indicators computed in this paper provide guidance for policies to expand cost efficient exports and foster growth. Three important groups of products are identified which are important in terms of potential government action to improve export performance and future growth. First, there are goods which can be called "high return-low cost products", and which are close to the efficiency frontier, using HHR terminology. This group is composed of goods currently exported by Argentina that show both high product income (and therefore can yield high returns in terms of GDP growth) and low distance (which means that are positioned in a dense region of the product space and are therefore more likely to result in the development of new export products of high product income). In general, goods at the efficiency frontier include chemical products and primary products with some degree of value added, including moderately processed meat, fish and grains. Among this group wheat, fish fillets and unwrought aluminum figure prominently in total exports.
Second, there is a set of exported products that can be called high return-high cost products. This set is composed of goods showing high product income but also high distance. They can potentially foster growth given their intrinsic high income content, but they are located in a low density region of the product space, which makes it relatively less likely that new products with similar characteristics will be brought into the Argentine export basket. In other words, developing new export products with similar characteristics to the goods in this second group might prove more costly in terms of the investment required. The most important exports in this group are a variety of chemical products, several types of machinery and tools (printing machinery, auto parts, drawing machines, specialized tools) and optical goods (lenses, micro-optical).
Third, there is a set of goods than can be called low cost-low return products. This group comprises goods with low product income as well as low distance. Typical exports in this category are primary products and minerals with little or no processing. The advantage of these goods in terms of potentially fostering economic growth lies in their low distance. They belong to a region of the product space that would make it relatively easy to develop new export products with relatively similar input needs (physical and human capital, sector-specific financial requirements, institutional or regulatory requirements, infrastructure, supply chain characteristics, customer characteristics, etc.).
It is important to note that the analysis in this paper does not identify specific policies needed for a successful export performance. The value of the analysis is to identify promising export sectors and to focus on sector policies that might limit further export expansion, or possibly impede the development of new export products.
A second set of conclusions is that public policies to improve export performance as a means to foster higher growth should not be confined to industrial products alone. Industrial goods do indeed show higher product-income values, as would be expected. However, several of the goods that appear to be most efficient at the efficiency frontier are related to agriculture. Within the HHR framework for growth through exports, the key element is to identify goods showing the best tradeoff in terms of having high product income and low distance, regardless of the sector they belong to.
This analysis should be seen as the first step towards a well-focused policy framework for exports and growth. The value of this analysis is to focus efforts on setting up mechanisms to identify shortages in public goods that might constrain the development of higher income exports. A next step could be, for example, to undertake international case studies which illustrate success
